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pames, protection against ingress of lighted cigars and cigarettes, and protection by locking devices against removal for dumping of refuse into the opening
It might be added that the cover should be flat and lie in the plane of the pavement so that it will not interfere with traffic nor cause excessive wear of the pavement. Covers should be interchangeable for convenience in replacing those lost from theft or breakage. In the Borough of Manhattan, with 30,000 sower manholes, about 1M per cent of such replacements are required each year. The cover should be corrugated or provided with bosses to prevent slipping. Circular tops are in almost universal use for sewer manholes. They are inherently stronger than rectangular ones, and have the advantage that it is impossible to drop the cover into the manhole.
Frames are usually from 6 to 12 in. in height, depending partly upon the type of pavement in which they are to be installed. Practice as to clear opening varies widely; a 24-in. cover, allowing 22-in clear opening, is generally satisfactory. It is more convenient to enter through a larger opening, but the cost and the Likelihood of breakage increase materially with the size, and comparatively little reduction in opening is practicable. In general, frames weigh from 250 to 500 Ib , and covers from 100 to 150 Ib.
Manhole frames and covers are usually of cast iron, but semisteel or cast steel may be used. T. J. Corwm1 describes tests of large manhole covers (28 to 36 in) made for the Pacific Gas and Electric Company, which indicate that semisteel is the most advantageous material for such large covers. Several designs of cover were tested.
Wear on manhole frames in large cities results in very considerable expense for renewals, the cost of labor and of cutting and replacing pavement around the frame generally being of most consequence. To reduce this cost to a minimum, the Chicago Sewer Department has designed a reversible manhole top consisting of three pieces, a base, curb, and lid, as shown in Fig 201. The base is permanent and remains in place during repairs. The curb is a reversible nng with vertical sides so that it can be removed without damage to the surrounding pavement when the top lias worn sufficiently to require reversal. When the reverse edge is also worn down, the curb can be replaced for about $6 plus $5 50 for labor cost. The frame thus has a longer life and its replacement is a simple and inexpensive operation causing only slight interruption of traffic.
Due to the large increase in motor vehicle traffic, the old covers, of which the sewer and water departments have about 300,000, are wearing out rapidly. Few covers in the downtown district last more than 15 years and it is now the practice to install new ones when pavements are
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